Preferential association of irreversibly silenced E2F-target genes with pericentromeric heterochromatin in differentiated muscle cells.
The heterochromatin-associated H3K9 tri-methylase Suv39h1 is involved in the permanent silencing of E2F target genes in differentiating but not in quiescent cells. Here, we tested the hypothesis that permanent silencing of E2F target genes is associated with their subnuclear positioning close to the pericentromeric heterochromatin compartment, enriched in Suv39h1. Using fluorescence in situ hybridization, we analyzed the subnuclear localization of three E2F target genes relative to the pericentromeric heterochromatin, in cycling fibroblasts or differentiating myoblasts. We observed that all three E2F-target genes have a tendency to relocate closer to the pericentromeric heterochromatin, only when cells differentiate and undergo an irreversible cell cycle withdrawal. These data suggest that repression of E2F target genes in cycling or in differentiating cells is achieved through distinct mechanisms. In differentiating cells, permanent silencing is driven by a Suv39h1-dependent H3K9 tri-methylation and positioning close to the heterochromatin compartment, whereas repression in cycling cells seems independent from subnuclear positioning and requires distinct H3K9 methylation levels.